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Abstract of JP6016976 

PURPOSE:To provide a magnetic coating having high solid ratio while keeping the suitable viscosity 
for coating, useful for forming a magnetic layer for an encoder of magnetic drum, etc., and capable of 
forming a magnetic layer having desired thickness by single coating process. CONSTITUTION:The 
magnetic coating is produced by mixing (A) magnetic powder (e.g. Co-gamma Fe203) with (B) a resin 
(e.g. polyvinyl butyral resin) and (C) a volatile solvent (e.g. Celtosolve acetate). The ratio of the 
component C to the solid component consisting of the components A and B is set to a low level while 
keeping the viscosity of the coating to a prescribed level. Preferably, the viscosity of the coating is 8.5 
poise and the ratio of the component C to the solid component is set to <=1 .7. A soft resin having low 
viscosity is preferably used as the component B to decrease the ratio of the component C to the solid 
component while keeping the viscosity of the magnetic coating. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by tihe use o£ tills translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This Invention relates to amelioration of the magnetic coating for forming the magnetic layer for 

encoders, such as a magnetic drum, and the formation approach of a magnetic layer. 

[0002] 

[Description of the Prior Art] general — the position control of the motor of a motor etc. — **** — in order to control and to 
detect the rotational frequency and angle of rotation of this motor with a sufTiclent precision, the encoder of a magnetic 
formula is used. Drawing 6 is the perspective view showing the magnetic general-type encoder prepared in the motor. 
While fixing the drum base 6 as a base to the revolving shaft 4 of a motor 2, enabling it to rotate in one so that it may 
illustrate and thickness's T*s1 forming the magnetic layer 8 which is about 80 micrometers over the surface perimeter of 
this drum base 6, N and the south pole are had and formed in this front face in the magnetization pitch lambda, for 
example. 125 micrometers. And near the front face of this drum base 6, the 80-1 00-mlcro meter spacing XI is separated, a 
magnetic resistance element 10 Is formed, and change of the field from the above-mentioned N and south pole 
accompanying rotation of the drum base 6 is detected, and it is constituted so that this detection result may be sent out to 
the servo circuit 12 and rotation of a motor 2, angle of rotation, etc. can be controlled. 

[0003] by the way, in order to form the above-mentioned magnetic layer 8 Into the magnetic powder which consists of 
Co-gamma Fe 203, for example, the polyvinyl-butyral (PVB) resin as a dispersant, Volatile solvents other than the epoxy 
resin as a binder material and phenol resin, such as cellosolve acetate, are mixed, a liquefied magnetic coating is formed, 
two coats of this magnetic coating is given on the front face of the above-mentioned drum base 6 in 2 steps, and the layer 
of the magnetic coating whose thickness is about 1000 micrometers is formed. And by drying this layer and evaporating a 
volatile solvent, It is made the thickness of about 1 70 micrometers and, finally the magnetic layer 6 with a thickness of 
about 80 micrometers is formed by grinding after desiccation BEKU further at a precision. Thus, the reason to grind is 
because the effect will appear In a detecting signal and a surface state will be reflected in a surface fleld as it is. when the 
foreign matter Is contained for example, on the paint film front face. 

[0004] in this case, In the case of the detection head of contact molds, such as the usual magnetic tape Although the 
thickness of a magnetic layer is thin and ends with about 2.5 micrometers since the magnetic field strength of desired 
strength Is easily obtained on a magnetic layer front face, it sets to this kind of encoder. Since it is the detection method of 
the non-contact mold which formed the spacing LI , in order to obtain the magnetic field strength of desired magnitude In a 
magnetic layer front face, the thickness of a suitable magnetic layer Is needed. The count result of the magnetic field 
strength on the front face of a magnetic layer and the relation of magnetic layer thickness Is shown in drawing 8 . this ~ the 
ratio of Spacing X and the magnetization pitch lambda ~ case X/lambda is fixed - thickness d of a magnetic layer, and the 
ratio of the magnetization pitch lambda — when the d/lambda ratio of d/lambda is small, it turns out that surface magnetic 
fleld strength becomes weak. For example, d/lambda >0.46 are needed in order to obtain 50 gauss of surface magnetic 
fields by X/d=0.75. When referred to as lambda= 125 micrometers, as for d, 57 micrometers or more are needed, this 
Invention person considered processing tolerance and property variation tolerance, and d is set as 80 micrometers. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although the air bubbles 16 and the big and rough grain 18 which 
are contained in the magnetic coating 14 applied to the front face of the drum base 6 are extruded near a front face 
according to a reflux operation of the coating accompanying evaporation of a volatile solvent and are discharged as shown 
In drawing 7 immediately after applying the above-mentioned magnetic coating to the drum base 6 In order to make this 
reflux operation perform effectively, coating viscosity has preferably good about (a ZURI rate is 38.30sec-1) 7-8.5poise. 
That reason Is that the magnetic coating applied when the air bubbles which cause a defect, without fully performing a 
reflux operation remained in the coating, or It originated in these air bubbles and the crack occurred when viscosity was 
larger than this, and the viscosity of a coating was too small conversely trickles from the drum base 6. 
[0006] And as the epoxy resin which is the raw material of the above-mentioned magnetic coating, or PVB resin, viscosity 
was quite large, and resin with big molecular weight was used, and as the ratio of the formed element which magnetic 
powder and various resin constitute is set as about 17.38Vol% and mentioned above, in order to set the thickness of the 
flnal magnetic layer after polish as 80-130 micrometers, it had applied twice so that it might become 
400micrometer+600micrometer thickness. In addition, the thickness of the coating which can be formed by one spreading 
actuation is a maximum of about 600 micrometers, and the case where the air bubbles described above when thickened 
more than It cannot fully be discharged produces it. 

[0007] However, when coating was performed twice in this way, opportunities, such as dust adhesion at the time of about [ 
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EpJ w« L L M f K^* °' ^ '^y®' '^"^^ f""* ffne amount ]. and desiccation increased and 

nfmoH f ^"'^ "^'""""S '° 9^"^'^^^ ^ defec*- «his case, although only gSnq thr^toof a 

irt? SJt' 'm *° '"^^ P^'"' clesic^on, Ithe ratfo ^a ferried ^men! is only 

gathered, viscosity will also nse in connection with it, and there is a trouble that the air bubble* wWrh°Z!^n th,!^ ^ 

jna9n«l.ce«al,ngwl,,»csntalh.™g,»lie»mol<le3irrtlbic^ 

Bv aoorv no ?n ^h^llf '""^ T^"'*!' '"'^"^ *° " predetennined value, in order to solv^the aboverenSone^^^^^^^^ 
LnsSS K thoMh^ Tl^"" "'^ above-mentioned invention, the 2nd inven«on°s 

[OOM] magnetic layer for encoders may be obtained mvennon is 
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[0012] if coating viscosity is smaller than 6.5poise so that clearlv from this table 1 a m^rmn if .«h« . ■ 
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polymerization-degree type BL-1 , BL-2. BL-3. BL-S, and BX-L, for example, BX-L, — the specified quantity - for example, 
70.6g weighing capacity is carried out (S21). Although a high-polymer type with as high viscosity as 70-140poise, BX-1 [ 
for example, ], was used as a conventional magnetic coating, as mentioned above in this invention, low 
polymerization-degree type resin is used. The range of the viscosity of this low polymerization-degree type of resin is 
10-60poise, and especially low polymerization-degree type BX-L serves as a value with very as small viscosity as 
10-30poise. The structure expression of this EREKKUSU B is expressed as shown in the following chemical fonnula 1. 
[0015] 
[Formula 1] 

— CH. 




CHp -CH 



CH 
I 

C 3 H ' 



CH. 



-CH 

" I 
O 

I 

0 = C-CH- 



CHg -CH 
I 

OH 



n 



[0016] Thermal, the mechanical property, and viscosity of resin are influenced by the polymerization degree of this 
structure expression, and resin with small polymerization degree Is used in this invention, thus, the inside of the kneader 
who has two or more blades for these if weighing capacity is completed — supplying ~ further — as a volatile solvent — for 
example, the cellosolve acetate expressed with the following rational formula — the specified quantity — for example, in 
addition (S22), 150.4g is kneaded. 

The sequential Injection of 135.4g and the 275.2g is further carried out for cellosolve acetate, respectively as CHS 
COOCH2 CH2 0C2 H5 kneading actuation is performed (S23. S24). Thus, if kneader kneading actuation of predetermined 
time is ended, 288.8g of butyls cellosolve shown in the following rational formula as this kneader mixture, for example, a 
volatile component of others [g / 900.6 ], will be added, for example, solvent preparation will be carried out (S25). and only 
predetermined time will perform pre mixing after that (S26). 
CHa OH 

I 

CH, OCHa CH, CH, CH, 



[0017] Thus, if pre mixing is completed, a 173.0g epoxy resin and 103.8g phenol resin will be added as a formed element, 
and resin will be prepared (S27). In this case, comparatively small moreover as an epoxy resin, the molecular weight of 
Epicoat (trademark) of for example, oil-ized shell uses Type 1001 of either the grade 1001, 1002, 1003, 1055, and 1004 
also with comparatively low viscosity or 1004AF. for example, grade. Although molecular weight is about 2900 as a 
conventional magnetic coating and the grade 1007 also with viscosity big moreover was used, in this example, molecular 
weight is small as mentioned above, and especially the molecular weight of the above-mentioned grade 1001 Is very as 
small as about 900 using phenol resin with viscosity low moreover. The structure expression of this Epicoat is expressed 
as shown in the following chemical formula 2. 
[0018] 
[Formula 2] 



CH, 



OH 



CH2-CH-CH2- -0-^^ C-^^J^0-CH2-CH-CH2-- 0-^^ 

CH3 CH3 ^0^ 



CH3 



[0019] Since molecular weight is so small that repeating unit n in this structure expression is small, repeating unit n 
chooses small Epicoat as mentioned above. Moreover. Methylon75108 (trademaric) as it indicated to the same ingredient 
3. for example, a chemical formula, as phenol resin that used for the conventional magnetic coating is used. 
[0020] 
[Formula 3] 

OCH2 CH = CH2 




[0021] Thus, if preparation of resin is completed, as described above, only predetermined time will stir such mixture within 
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the ball mill which held the stainless steel ball of a large number with a diameter of several mm, or the sand mill which held 
the glass bead etc., and distributed processing will be performed (S28). The particle of mixture is caught between balls 
impulse force and strong shearing stress are received, and a dispersion effect is demonstrated by this stirring Thereby' 
manufacture of a magnetic coating is completed. The ratio, i.e., a volatile componentfformed element of the volatile ' 
solvent (cellosolve acetate, butyl cellosolve) to the formed element (magnetic powder, various resin) of this maanetic 
coating is set to about 2.37. " 
[0022] Thus, in this example, the amount of the volatile solvent (cellosolve acetate, butyl cellosolve) used added in case 
each resin conventionally used as compared with a coating uses and coating[ magnetic ]-izes a thing low viscosity and soft 
alone IS controlled, and maintaining the same viscosity as a coating conventionally, it is constituted so that the ratio of a 
fonned element (magnetic powder, various resin) may increase, in this case, the ratio of the formed element of the 
conventional coating - about 17.38 Vol(s)% - it is - it receives, and the ratio of the fomied element of this example can 
become about 28.95 Vol(s)%. and can raise that value sharply. In addition, the filling factor and the amount of magnetic 
powder of magnetic powder are set as the conventionally same value as a coating 

[0023] If it returns to the flow shown in drawing 1 here, in parallel to manufacture of the above-mentioned magnetic 
coatng, processing of the drum base 6 (refer to drawings ) will be performed. Specifically alumite processing is performed 
to the front face of circular nng-like aluminum, a drum base is completed (S3), and the front face of this drum base 6 is 
cleaned ultrasonically after that (84). Thus, if washing of the drum base 6 is completed, the magnetic coating 
manufactured previously will be applied to the front face of the drum base 6 using the coater shown in drawing 3 (S5) This 
magnetic coating coater holds the coating bottle 20 filled up with the magnetic coating 14 into a pressure tank 22 and 
specifically applies the magnetic coating 14 to the front face of the drum base 6 which is rotating the magnetic coating 14 
which had the inside of a pipe 24 fed by this welding pressure from the nozzle 26 of the bulb 28 with a nozzle prepar^ in 
the middle of the pipe. The flow rate of the magnetic coating 14 which flows the inside of the pipe 24 at this time is 
controlled by the dispenser controller 30. and turning on and off of this equipment is performed by the foot switch 32 
connected to this controller 30. i k k y i = luoi awnui 

[0024] At this time, the excessive magnetic coating adhering to a drum base front face is scratched by the squeegee 34 
^K. P^f5'®'®^'™"e^ thickness, for example, the thickness of about 600 micrometers, is painted at once. Here, in order to' 
obtain the thrckness of a final magnetic layer (after desiccation polish), for example. 80 micrometere, by 600 micrometers 
in thickness of the spreading film in this example becoming equivalent to 1000 micrometers 
(400micrometer+600micrometer) in thickness of the two-layer coating spreading film with few ratios of the conventional 
formed element, therefore using the magnetic paint film by this example, it becomes clear that what is necessaiy is just to 
perform a spreading layer with a thickness of about 600 micrometers by coating once. Thus, if spreading actuation of a 
magnetic <»ating is completed, by drying this magnetic paint film at predetermined temperature, a volatile component will 
be removed and the magnetic layer 8 with a thickness of about 170 micrometers will be obteined (S6). And by carrying out 
fnnf hJ'h"'^^ 1?-?^ '"S ^\!^ °^ ^ "^^"^^ » desiccation, the surface part in which a defect is easy to be 
included IS deleted and, finally the desired thickness 8, for example, a 80-micrometer magnetic layer, is obteined (S7) 
" f'^ ™gnetized in the predetemiined magnetization pitch lambda 1 to the obtained magnet c 
layer 8, and the magnetic layer 8 for encoders is completed (S8). 

L*!!!??*?^"®' "^^^ ^''"'''^ substance resin was low as binder resin which is the ingredient of a magnetic coating 
«f a o^TI^h^Jk \ P°'y"ie"zation degree and number of repeating units to increase the ratio 

of a formed e ement about about 1.67 times conventionally as compared with a coating, without changing the viscosity as a 
magnetic coating. Therefore, since the spreading film of about about 1 .67-time thickness can be obteined after desic<ation 

ZInlTf, «'7^"*r"'y " '"^^ '"'"^ ^P^^^<^'"9 °f a coatingTn order ?o ob2 

the spreading film of ttiickness conventionally equivalent to the spreading film after the desiccation to 1 000 micrometers 
(Wvo-layer coating 400micrometer+600micrometer) of coating thickness before desiccation of a coating it becomes clear 
Lifll^nn® necessan^ -s to apply the magnetic coating of this example once and just to cany out it by the thickness of 
aDOUt buu micrometers. 

[0026] Therefore, the thickness of the magnetic layer which applies once and comes out of and which is finally considered 
Zl h,Tf * "T^ magnetic coating by this example can be obteined, and since it not only can shorten p?So7 
time, but a production process can be simplified as compared with the case where it is 2 times coating of a coating 
S2!Jrl"i°H ^ decreases, possibility that the defect by adhesion of dust etc. win occur can be 

inc°/=r''H ' ""^f'^'S: °' ^ '"^^"u^*''' ^"9^ °^ 6.5-10.0poise is desirable, and especially about 8.5 

S7eKS "'^ ' component^brmed element, of the voratile soU to a 

[0027] Next, the thickness when fonning with the loadings which show the magnetic coating of this invention and the 
conventional magnetic coating in Table 2, and fomiing a magnetic paint film using these is compar^rpErthe tWckness 

rZZL^f S?o f « "J-^Pa^ed with the thickness when manufacturing with the loadings which show the 
wnventional magnetic coating to tiie example 1 of a comparison of Table 2, and fomiing a magnetic paint film. 

[Table 2] 
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[0029] Phenol resin (Methylon7510d) was used for the example 1 and the example 1 of a comparison as some resin, using 
cellosolve acetate and butyl cellosolve as a volatile component, using Co-gamma Fe203 as [ both ] magnetic powder. And 
while using high-polymer type (BX-1) resin with big viscosity as PVB resin as a dispersant of the example 1 of a 
comparison, as an epoxy resin as a binder material, repeating unit n used Epicoat 1007 with both molecular weight and 
viscosity it is large and big. On the other hand, while using low degree-of-polymerization type (BX-L) resin with small 
viscosity as PVB resin as a dispersant of an example 1 , as an epoxy resin as a binder material, repeating unit n used 
Epicoat 1001 with both molecular weight and viscosity it is small and small. In this case, both the magnetic powder filling 
factors of an example 1 and the example 1 of a comparison were set up to 65wt(s)%, and both viscosity was set as 
S.Opoise. 

[0030] With the previous example having explained to these ingredients, by the same approach, kneader kneading 
processing, ball mill processing, etc. were perfonmed, the magnetic coating was manufactured, and each coating was 
applied to the drum base. The ratio of the formed element showing the paint film volume after coating spreading 
processing and desiccation processing (thickness) becomes 28.95Vol(s)% in the magnetic coatings of an example 1 to 
being 17.38Vol(s)% in coatings conventionally so that more clearly than Table 2. Thereby, even if it applies the coating of 
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[0032? "' meterof E mold was used for this measurement of viscosity. 
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* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 



^™ Vh^ri" ^^^^^^^^^^ ^° "'^ -V ^ pre.se,. 

3.!n the drawings, any words are not translated. 



CLAIMS 



[Claim(s}] 

E«i'n"I ♦K ^'^"'®!!^' "'.^^'"^ predetermined value Is a magnetic coating according to claim 1 or 2 characterized bv 
rnL^nnlin ^"T." °^ ^ncoders which faces applying and drvina a maanetic 

[Translation done.] " ~ ' 
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